Crystallization, data collection and structure determination
Crystallization of the Arl1-DCB complex was performed using the sitting drop vapor diffusion method by mixing 1 l protein solution (about 15 mg/ml) and 1 l reservoir solution at 16 °C. Crystals of both Se-Met and native Arl1-DCB complex were grown from drops consisting of a reservoir solution of 0.2 M lithium sulfate, 0.1 M sodium citrate tribasic, 0.1 M Tris-HCl pH 9.1, and 27% (w/v) polyethylene glycol 3,350. The crystals were cryoprotected with the reservoir solution supplemented with 12.5% (v/v) glycerol and then flash frozen in liquid nitrogen prior to diffraction data collection.
Diffraction data were collected at -175 °C at beamline 19U of National Facility for Protein Science in Shanghai, China, and were processed, integrated, and scaled together with HKL3000 (Otwinowski and Minor, 1997) . Crystals of both Se-Met and native Arl1-DCB complex are highly anisotropic, resulting in high Rmerge and low I/(I) values in high resolution bins (Supplementary Table S1 ), which are typical for the anisotropic diffraction data (Strong et al., 2006) . The original diffraction data were subjected to anisotropy correction using the Diffraction Anisotropy Server (http://services.mbi.ucla.edu/anisoscale/) (Strong et al., 2006) and the resultant diffraction data were used for refinement. As indicated by the server, the native data were truncated to 3.9 Å, 3.9 Å and 3.4 Å along the reciprocal space directions a*, b* and c*, respectively (Supplementary Figure S7) . The statistics of the diffraction data are summarized in Supplementary Table S1 .
The structure of the Arl1-DCB complex was solved using the SAD method implemented in Phenix (Adams et al., 2010) , which yielded an overall figure of merit (FOM) of 0.31 and identified 7 out of 12 Se sites in the asymmetric unit (Supplementary Figure S8A) . Initial structure model building was facilitated using Arl1-GTP (PDB code 1UPT) as the partial model. Structure refinement was carried out using Phenix and Refmac5 (Adams et al., 2010; Murshudov et al., 2011) . Most of the residues and ligands were well defined in the electron density map (Supplementary Figure S8B, S8C and S8D ). The N-terminal 1 and 2 helices of the DCB domain were defined with some ambiguity due to poor electron density probably because they were not involved in crystal packing or interaction with Arl1. The stereochemistry and analysis of the structure model were carried out using programs in CCP4 (Winn et al., 2011) . The structure figures were prepared using Pymol (http://www.pymol.org). The statistics of the structure refinement and the quality of the structure model were also summarized in Supplementary Table   S1 .
In vitro GST pull-down assay
To verify the functional relevance of the Arl1-DCB interaction, we performed in vitro GST pull-down assay. We constructed a series of the DCB mutants and the constitutively active Arl1 (Q71L) mutants containing point mutations, as well as the constitutively inactive Arl1 (T31N) mutant for comparison. The wild-type (WT) and mutant DCB were cloned into the pET-M30 vector and expressed as GST-fusion proteins in E. coli BL21 (DE3) cells, and the WT and mutant Arl1 (Q71L) were cloned into the pET-28a vector and expressed as His-fusion proteins in E. coli BL21 (DE3) cells. The GST-DCB protein was first immobilized on glutathione-coated Sepharose beads (GE Healthcare) and then incubated with His 6 -Arl1 in a buffer containing 20 mM Hepes pH 7.2, 150 mM NaCl, 2 mM MgCl 2 , 10% glycerol, 0.1 % Triton X-100, and 2 mM DTT at 4 °C for 2 hours. The beads were washed three times with the same buffer, and the results were analyzed by SDS-PAGE with Coomassie blue staining.
To understand the binding specificity of the BIG1 DCB domain with Arl1, we tested the potential binding of the BIG1 DCB domain with several available small GTPases including Arl2 (Q70L), Arl3 (Q71L), Arl4a (Q79L), and Rab1b (Q67L) by GST pull-down assays. All of those small GTPases were constructed and expressed as His-fusion proteins, and the GST pull-down assays were performed as described above.
Immunofluorescence microscopy analysis
Immunofluorescence microscopy analysis was performed to analyze the colocalization of Arl1 and the wild-type and BIG1-DCB mutants. Golgin245-GRIP was used as the trans-Golgi marker. Arl1-RFP (Q71L) was cloned into the pmRFP-N1 vector, DCB-GFP into the pEGFP-N3 vector, and Myc-GRIP into the pcDNA3 vector. HeLa cells were cultured on coverslips in DMEM (Hyclone) supplemented with 10% fetal bovine serum (Biochrom), and transiently transfected with the plasmids using Lipofectamine 2000 (Invitrogen). Thirty hours after transfection, the cells were fixed with 4% paraformaldehyde at 25°C for 15 min. The cells were then permeabilized with 0.1% Triton X-100 in PBS for 10 min. Myc-GRIP was incubated sequentially with rabbit anti-Myc antibody and the secondary antibody. DNA was stained with 4′,6-diamidino-2-phenylindole (DAPI, 1:3000, Sigma). The coverslips were mounted on glass slides and the confocal images were obtained using a Leica TCS SP8 confocal microscope with a 100x oil immersion lens.
HPLC analysis
The bound nucleotides of the Arl1-GTP-DCB complex were analyzed by HPLC analysis.
The sample of Arl1-GTP-DCB (500 M) was denatured by incubation at 99 °C for 10 min, and then the mixture was centrifuged at 13,200 rpm for 20 min twice to remove the protein precipitates, leaving the nucleotide components in the supernatant. 6 μl of the supernatant was analyzed using an Agilent 1260 HPLC instrument (Agilent Technologies) with a Agilent PL1551-1802 PL-SAX column (8 μm particle size, 50×4.6 mm). The mobile phase was a 6 linear gradient (buffer A: 20 mM KH 2 PO 4 , pH 2.6; buffer B: 500 mM KH 2 PO 4 , pH 3.5) at the flow rate of 1 ml/min, and the detector was set at 254 nm. A standard sample containing equal molar ratio of GTP and GDP (Sigma) was used to exhibit the accurate peak positions of GTP and GDP.
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The figure was generated with the Diffraction Anisotropy Server. 
